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METHODS FOR COMPLETING AND 
STIMULATING A WELL BORE 

BACKGROUND 

The present invention relates generally to subterranean 
treatment operations, and more particularly to methods of 
completing and stimulating a Well bore. 

In the oil and gas industry, a common step in the comple 
tion of a Well bore is to cement pipe strings, such as casings 
and liners, in the Well bore. Generally, a Well bore is drilled 
and a pipe string is inserted into the Well bore. A cement 
composition is then pumped into the annular space betWeen 
the Walls of the Well bore and the exterior surface of a pipe 
string disposed therein. The cement composition is permitted 
to set in the annular space, thereby forming an annular sheath 
of hardened, substantially impermeable cement that sub stan 
tially supports and positions the pipe string in the Well bore, 
and that bonds the exterior surface of the pipe string to the 
Walls of the Well bore. Cements that are typically used in 
subterranean cementing operations are substantially imper 
meable, in all areas outside of the perforated interval. 

After a Well bore has been drilled and the pipe string has 
been cemented, it is also common to perform one or more 
subsequent completion and/ or stimulation operations, includ 
ing, but not limited to, hydraulic fracturing and sand control 
treatments. Hydraulic fracturing operations generally involve 
pumping a treatment ?uid (e.g., a fracturing ?uid) into a Well 
bore that penetrates a subterranean formation at a suf?cient 
hydraulic pressure to create or enhance one or more cracks, or 
fractures, in the subterranean formation. “Enhancing” one or 
more fractures in a subterranean formation, as that term is 
used herein, is de?ned to include the extension or enlarge 
ment of one or more natural or previously created fractures in 
the subterranean formation. The treatment ?uid may com 
prise particulates, often referred to as proppant particulates, 
that are deposited in the fractures. The proppant particulates, 
inter alia, may prevent the fractures from fully closing upon 
the release of hydraulic pressure, forming conductive chan 
nels through Which ?uids may ?oW to the Well bore. The 
proppant particulates also may be coated With certain types of 
materials, including resins, tackifying agents, and the like, 
among other purposes, to enhance conductivity (e.g., ?uid 
?oW) through the fractures in Which they reside. 
One common type of sand control treatment is gravel pack 

ing. Typical gravel packing treatments involve suspending 
particulates (commonly referred to as gravel particulates) in a 
treatment ?uid, and depositing at least a portion of those 
particulates in a desired area in a Well bore, e.g., near uncon 
solidated or Weakly consolidated formation Zones, to form a 
gravel pack. In general, a gravel pack is a grouping of par 
ticulates that are packed su?iciently close together so as to 
prevent the passage of certain materials through the gravel 
pack. This gravel pack may, inter alia, enhance sand control in 
the subterranean formation and/ or prevent the ?oW of particu 
lates from an unconsolidated portion of the subterranean for 
mation (e.g., a propped fracture) into a Well bore. One com 
mon type of gravel-packing operation involves placing a sand 
control screen in the Well bore and packing the annulus 
betWeen the screen and the Well bore With the gravel particu 
lates of a speci?c siZe designed to prevent the passage of 
formation sand. The gravel particulates act, inter alia, to pre 
vent the formation sand from occluding the screen or mi grat 
ing With the produced hydrocarbons, and the screen acts, inter 
alia, to prevent the particulates from entering the Well bore. 
The gravel particulates may also be coated With certain types 
of materials, including resins, tackifying agents, and the like, 
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2 
among other purposes, to enhance conductivity (e.g., ?uid 
?oW) through the gravel pack in Which they reside. In some 
situations, fracturing and gravel -packing treatments are com 
bined into a single treatment. These combined treatments 
may be commercially available under the trade name FRAC 
PACTM from Halliburton Energy Services, Inc. of Duncan, 
Okla. In such combined treatments, the treatments are gener 
ally completed With a gravel pack screen assembly in place 
With the hydraulic fracturing treatment being pumped 
through the annular space betWeen the casing and screen. In 
this situation, the hydraulic fracturing treatment ends in a 
screen-out condition, creating an annular gravel pack 
betWeen the screen and casing. In other cases, the fracturing 
treatment may be performed prior to installing the screen and 
placing a gravel pack. 

In traditional Well bores, installing and cementing pipe 
strings, as Well as performing subsequent operations such as 
hydraulic fracturing and sand control treatments, may be 
costly and time consuming. The cost and complexity of tra 
ditional completion, stimulation, and sand control tech 
niques, including installing casings, performing cementing, 
installing sand control screens and performing gravel pack 
ing, may be even greater in slim hole Well bores. As used 
herein, the term “slim hole Well bore” refers to a Well bore that 
is about ?ve inches in diameter or less. Slim hole Well bores 
may be substantially vertical, high deviated, or horizontal. In 
some hydrocarbon recovery operations it may be preferable 
to drill a slim hole Well bore rather than a traditional Well bore. 
Among the many potential advantages of drilling a slim hole 
Well bore are the typically shorter drilling times, the ability to 
use less-bulky drilling equipment, the creation of feWer drill 
cuttings, and the reduced drill cutting disposal costs arising 
from the reduction in drill cuttings. In some cases, the cost 
savings associated With drilling a slim hole Well bore may be 
negated by the increased cost of cementing the slim hole Well 
bore. As a result, some sections of a Well bore may be left in 
an openhole condition. As used herein, the term “openhole” 
refers to a Well bore that comprises at least one section that 
does not comprise a casing string. The term “openhole sec 
tion” is used herein to refer to a section of a Well bore that does 
not comprise a cemented casing string. At times, an openhole 
Well bore may comprise an openhole section that is com 
pleted With stand-alone screen completions using slotted lin 
ers, Wire-Wrapped screens, premium screens, or expandable 
screens in addition to the use of gravel pack completions. 

Because of Well bore siZe restriction, performing gravel 
packing or frac-packing completions in slim holes may be 
challenging and costly. Frequently, open holes of long hori 
Zontal Well bores, even those of conventional bore siZes (not 
slim holes), are completed With sand alone screens because of 
cost and complexity involved With gravel packing or other 
sand control methods. 

SUMMARY 

The present invention relates generally to subterranean 
treatment operations, and more particularly to methods of 
completing and stimulating a Well bore. 
Some embodiments of the methods provided comprise: (a) 

providing a liner disposed Within a Well bore that penetrates a 
subterranean formation, such that the Well bore comprises an 
annular space betWeen the exterior surface of the liner and the 
Well bore Wall; (b) providing a j etting tool disposed Within the 
liner; (c) introducing a stimulation ?uid to a treatment interval 
of the Well bore via the jetting tool, such that the stimulation 
?uid is introduced With suf?cient pressure to create or 
enhance a plurality of perforations in the liner in the treatment 
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interval; (d) introducing a proppant slurry comprising a plu 
rality of resin-coated particulates to the treatment interval of 
the Well bore; and (e) allowing the resin-coated particulates to 
?ll at least a portion of the liner in the treatment interval and 
at least a portion of the annular space in the treatment interval. 

Further, some embodiments of the methods provided com 
prise: (a) providing a liner disposed Within a Well bore that 
penetrates a subterranean formation, such that the Well bore 
comprises an annular space betWeen the exterior surface of 
the liner and the Well bore Wall; (b) providing a jetting tool 
disposed Within the liner; (c) introducing a stimulation ?uid 
to a treatment interval of the Well bore via the jetting tool, 
such that the stimulation ?uid is introduced With suf?cient 
pressure to create or enhance a plurality of perforations in the 
liner in the treatment interval; (d) introducing a proppant 
slurry comprising a plurality of resin-coated particulates to 
the treatment interval of the Well bore; and (e) alloWing the 
resin-coated particulates to ?ll at least a portion of the liner in 
the treatment interval and at least a portion of the annular 
space in the treatment interval; (f) alloWing the resin-coated 
proppant particulates in the interior of the liner to at least 
partially consolidate into a proppant pack; and (g) using a drill 
bit to drill through the resin-coated proppant particulates in 
the interior of the liner. 

In addition, some embodiments of the methods provided 
comprise: (a) providing a liner that comprises sliding sleeves 
and that is disposed Within a Well bore that penetrates a 
subterranean formation, such that the Well bore comprises an 
annular space betWeen the exterior surface of the liner and the 
Well bore Wall; (b) shifting a sliding sleeve in a treatment 
interval of the Well bore into an open position so that the 
interior of the liner is in ?uid communication With the annular 
space through a ?rst set of ports in the liner; (c) introducing a 
proppant slurry comprising a plurality of resin-coated par 
ticulates to the treatment interval of the Well bore; and (d) 
alloWing the resin-coated particulates to ?ll at least a portion 
of the liner in the treatment interval and at least a portion of 
the annular space in the treatment interval. 

The features and advantages of the present invention Will 
be readily apparent to those skilled in the art. While numerous 
changes may be made by those skilled in the art, such changes 
are Within the spirit of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These draWings illustrate certain aspects of some of the 
embodiments of the present invention, and should not be used 
to limit or de?ne the invention. 

FIG. 1 illustrates a lateral cross section of a Well bore (the 
outer circle) With a liner (the inner circle) disposed therein in 
accordance With some embodiments of the present invention. 

FIG. 2 illustrates a lateral cross section of a Well bore With 
a liner disposed therein, Wherein the subterranean formation 
surrounding the Well bore has fractures extending from the 
Well bore into the subterranean formation, and Wherein prop 
pant particulates ?ll the created fractures, the interior of the 
liner, as Well as the annulus betWeen the Walls of the Well bore 
and the exterior surface of the liner, in accordance With some 
embodiments of the present invention. 

FIG. 3 illustrates the same lateral cross section of the Well 
bore shoWn in FIG. 2 after a drill has beenused to ream out the 
proppant particulates that Were present in the interior of the 
liner, in accordance With some embodiments of the present 
invention. 

FIG. 4 illustrates the lateral cross section of the Well bore 
shoWn in FIGS. 2 and 3 With a sleeve inside the liner. 
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4 
DETAILED DESCRIPTION 

The present invention relates generally to subterranean 
treatment operations, and more particularly to methods of 
completing and stimulating a Well bore. 

In some embodiments, the methods of the present inven 
tion may comprise completion and/or stimulation methods 
for use in an openhole section of a Well bore, e. g., a section of 
a Well bore that does not comprise a cemented casing string. 
Of the many potential advantages of the methods of the 
present invention, one advantage may be that in some 
embodiments, the methods of the present invention may be an 
economical alternative to conventional cementing tech 
niques, especially When used in slim hole Well bores. Meth 
ods of the present invention may also be of great advantage in 
cases Where they provide for formation stimulation and at the 
same time alloW Well bore stabiliZation and sand control in 
Weakly consolidated formations. Other potential advantages 
may include, inter alia, improved Well bore integrity, forma 
tion stimulation, and/or improved sand control in Weakly 
consolidated formations. Another advantage of some 
embodiments of the present invention may be that, unlike the 
cement that is traditionally used to cement casing strings in 
place, the proppant pack that is created outside of the Well 
bore liner may be both permeable and strong. Permeability of 
the proppant pack in an openhole section of a Well bore may 
be desirable because it may alloW production ?uids to ?oW 
into a Well bore along the entire length of an openhole section. 

In some embodiments, the present invention provides 
methods comprising providing a liner disposed Within a Well 
bore that penetrates a subterranean formation, such that the 
Well bore comprises an annular space between the exterior 
surface of the liner and the Well bore Wall; providing a jetting 
tool disposed Within the liner; introducing a stimulation ?uid 
to a treatment interval of the Well bore via the jetting tool, 
such that the stimulation ?uid is introduced With suf?cient 
pressure to create or enhance a plurality of perforations in the 
liner in the treatment interval and extend the depth of the 
penetration to create fractures inside the formation; introduc 
ing a proppant slurry comprising a plurality of resin-coated 
proppant particulates to the treatment interval of the Well 
bore; and alloWing the resin-coated proppant particulates to 
?ll at least a portion of the liner in the treatment interval and 
at least a portion of the annular space in the treatment interval. 

Subterranean formations Which may be treated in accor 
dance With the present invention include, but are not limited 
to, subterranean formations penetrated by a Well bore com 
prising one or more openhole sections, i.e., sections of the 
Well bore that do not contain a cemented casing string. 
According to some embodiments of the present invention, an 
openhole section of a Well bore may comprise an uncemented 
liner. One difference betWeen a cemented casing string and an 
uncemented liner is that a cemented casing string is installed 
during drilling of a Well bore and is then cemented into place, 
Whereas an uncemented liner is installed in an open hole 
section of a Well bore after the drilling process is completed. 
The open hole section is often completed With gravel packing 
or frac-packing completions, or With stand-alone screens 
completions using slotted liners, Wire-Wrapped screens, pre 
mium screens, or expandable screens. In certain exemplary 
embodiments, the liner may be positioned in an openhole 
section of the Well bore so that a least a portion of an outer 
annulus is created. As used herein, the term “outer annulus” 
refers to an annular space de?ned by the exterior surface of 
the liner and the Well bore Wall. According to some embodi 
ments of the present invention, the liner may be centraliZed or 
partially centraliZed With respect to the diameter of the Well 
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bore. As Will be appreciated by those of ordinary skill in the 
art, a liner may be centralized using a device known as a 
centralizing tool. In some embodiments, the liner may be 
centraliZed to provide or to more evenly distribute an outer 
annulus betWeen the exterior surface of the liner and the Well 
bore Wall. 

Well bore liners that may be suitable for use in the methods 
of the present invention may include solid liners (e. g., unper 
forated liners), pre-perforated liners, and slotted liners. In 
some embodiments of the present invention, a liner may be 
pre-perforated or slotted, meaning that the liner, as provided, 
comprises a plurality of perforations. As used herein, the term 
“perforations” encompasses openings or ?ssures in the liner 
that alloW ?uid communication betWeen the interior of the 
liner and the outer annulus. In other embodiments, the liner 
may be provided as a solid liner, e.g., a liner Without perfo 
rations. A person of ordinary skill in the art Will appreciate 
Which type of liner is appropriate for the conditions of a 
particular Well. In certain embodiments, the liner may com 
pri se jets on the outer surface of the liner. The jetted liner may 
be connected to a conduit through Which ?uids may be sup 
plied to the jets on the liner. 

In certain embodiments, a jetting tool is disposed Within 
the liner. The j etting tool may be a hydraj etting tool of the type 
that may be used in SURGIFRACTM fracturing services, often 
commercially referred to as Hydrajet Fracturing services. In 
such an embodiment, the jetting tool typically comprises a 
plurality of ?uid jet forming noZZles Which are disposed in a 
single plane aligned With the plane of maximum principal 
stress in the subterranean formation to be fractured. Such 
alignment may result in the formation of a single fracture 
extending outwardly from and around the Well bore. In some 
embodiments, the jetting tool is attached to a conduit. The 
conduit may be any piece of equipment that provides a 
de?ned ?oW pathWay for ?uids to or aWay from the jetting 
tool, e.g., coiled tubing, drill pipe, etc. In exemplary embodi 
ments, the conduit comprises coiled tubing. In general, the 
jetting tool may be loWered into the Well bore by a conduit 
Which also supplies the jetting tool With the ?uid(s) that pass 
through noZZles positioned on the jetting tool. The jetting tool 
may be moved in and out of the Well bore by the conduit, and 
is capable of being positioned adjacent to or near treatment 
intervals Where the operator desires the jetting tool to place 
?uids and create neW perforations and/ or fractures in a liner 
and/ or the subterranean formation. In some embodiments, the 
conduit may comprise at least one port (e.g., noZZle or jet), 
Wherein the port is capable of directing the ?oW of ?uid from 
Within the conduit in a desired direction. 

According to some embodiments of the present invention, 
perforations in a Well bore liner are created or enhanced, for 
example, by propelling a stimulation ?uid through a jetting 
tool and at the interior surface of the liner at a pressure 
suf?cient to create or enhance perforations in the liner. The 
stimulation ?uid may comprise any ?uid knoWn in the art to 
be suitable as a perforating ?uid. In some embodiments, the 
stimulation ?uid may comprise abrasive materials (e.g., par 
ticulate materials such as sand, gravel, degradable and dis 
solvable particulates, and the like) and a base ?uid, Which is 
commonly Water. The present invention contemplates that an 
in situ perforating step may take place Whether the liner is 
provided as a solid, pre-perforated, or slotted liner. 

In some embodiments, after a stimulation ?uid creates or 
enhances perforations in the liner, the stimulation ?uid or a 
separate fracturing ?uid may be used to create or enhance a 
fracture that originates in the Wall of the Well bore and extends 
into the subterranean formation. In general, a fracture may 
form if the stimulation ?uid or fracturing ?uid is introduced to 
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6 
the Well bore at a pressure exceeding the fracture pressure of 
the formation. A fracture Will typically form near a location 
Where a perforation already exists in the subterranean forma 
tion. Among other things, creating or enhancing fractures 
may at least partially restore the permeability of a subterra 
nean formation and reconnect the Well bore With a portion of 
the formation (e.g., the reservoir formation) outside the Zone 
being treated. 

In some embodiments, the stimulation ?uid and/ or fractur 
ing ?uid may further comprise a proppant that is carried into 
fractures in the subterranean formation. In some embodi 
ments, a fracturing ?uid Which is different from the stimula 
tion ?uid may be introduced to a treatment interval via the 
jetting tool that is used to introduce the stimulation ?uid. The 
present invention contemplates that in some embodiments 
other fracturing methods may also be employed. For 
example, the subterranean formation may be fractured or 
perforations in the subterranean formation may be enhanced 
by pumping a fracturing ?uid from the surface through the 
outer annular space de?ned by the exterior surface of the liner 
and the Well bore Wall. Other fracturing techniques can also 
be used to fracture a treatment interval. According to some 
embodiments, initiating a fracture With a jetting tool may be 
more desirable than conventional fracture-initiating tech 
niques because the use of the jetting tool may alloW for a 
loWer break-doWn pressure on the formation, and/ or a more 
accurate and better quality fracture. 

During the perforating and/ or fracturing step, the inner 
annulus may optionally be closed or open to the surface. As 
used herein, the term “inner annulus” refers to the annular 
space de?ned by the inner surface of the liner and the exterior 
surface of the conduit and/or jetting tool. Those skilled in the 
art Will appreciate When the inner annulus should be closed or 
open to achieve the proper Well bore pressure to perform the 
perforating and/or fracturing step. 

The present invention contemplates that the stimulation 
?uid, optional fracturing ?uid, and/ or proppant slurry may be 
introduced to the Well bore in a variety of different Ways, 
sequences, or combinations. In some embodiments, the prop 
pant slurry may be placed in the Well bore via the inner 
annulus betWeen a conduit disposed in the liner and the inte 
rior surface of the liner While the ?oW of another ?uid through 
the conduit is maintained. In certain embodiments in Which 
the stimulation ?uid or an optional separate fracturing ?uid 
creates one or more fractures in a treatment interval of the 

subterranean formation, the ?oW of the proppant slurry 
through the inner annulus may begin as soon as one or more 

fractures are created. In some embodiments, a proppant slurry 
that ?oWs into the outer annulus of a treatment interval may 
guide cuttings left in the annulus from the perforating and/or 
or fracturing steps into fractures in the subterranean forma 
tion. The stimulation ?uid and the proppant slurry may be 
placed in the Well bore concurrently or in succession. 

In some embodiments, the ?oW of stimulation ?uid into a 
treatment interval may be replaced With the ?oW of a proppant 
slurry into the treatment interval. In preferred embodiments, 
the replacement of the stimulation ?uid With the proppant 
slurry occurs Without an appreciable interruption betWeen the 
placement of the stimulation ?uid and the placement of the 
proppant slurry in the Well bore. In some embodiments, a 
proppant slurry is not introduced into a treatment interval 
until after the jetting tool has moved up hole and out of the 
treatment interval. In other embodiments, a proppant slurry is 
introduced to a treatment interval, possibly at a rate loWer 
than a fracturing operation, before the jetting tool has moved 
out of the treatment interval. If a proppant slurry is particu 
larly viscous or contains a high concentration of resin-coated 
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particulates, exemplary embodiments may involve moving 
the jetting tool out of the treatment interval before the prop 
pant slurry is introduced to the treatment interval so that the 
proppant slurry does not impede the movement of the jetting 
tool Within the Well bore. 

In some embodiments in Which the proppant slurry is intro 
duced via a conduit disposed in the liner, the proppant slurry 
may also be introduced via the inner annulus de?ned by the 
outer surface of the conduit and the inner surface of the liner. 
In such embodiments, the proppant slurry may comprise tWo 
distinct ?uids, referred to herein as the “conduit proppant 
slurry,” and the “annulus proppant slurry.” The composition 
of the conduit proppant slurry and the annulus proppant slurry 
may be similar, although the annulus proppant slurry may 
contain a higher concentration of proppant particulates than 
the conduit proppant slurry. Among other things, ?oWing 
proppant slurry through both the inner annulus and through a 
conduit disposed in the liner may provide the largest possible 
?oW path for the proppant slurry, thereby increasing the rate 
at Which the proppant slurry may be forced into the formation. 
In certain embodiments in Which the proppant slurry com 
prises a conduit proppant slurry and an annulus proppant 
slurry, the conduit proppant slurry and the annulus proppant 
slurry may be placed in the Well bore at different times, and/ or 
concurrently. 

Proppant slurries suitable for use in the present invention 
generally comprise resin-coated particulates. Particulates 
may be present in the proppant slurry in an amount ranging 
from about 2 pounds per gallon of ?uid (lbs/ gallon) to about 
8 pounds per gallon of ?uid (lbs/ gallon). In preferred embodi 
ments, a proppant slurry that is placed in the Well bore via a 
conduit disposed in the liner may have a particulate concen 
tration of about 2 lbs/ gallon to about 4 lbs/gallon. In some 
embodiments, a proppant slurry that is placed in the Well bore 
via the inner annulus may have a particulate concentration of 
about 4 lbs/ gallon to about 6 lbs/ gallon. 

Particulates that are suitable for use in the proppant slurries 
of the present invention may comprise any particulate mate 
rial knoWn in the art to be suitable for use in subterranean 
operations. Examples include, but are not limited to, sand, 
bauxite, ceramic materials, glass materials (e. g., glass beads), 
polymer materials, TEFLON® materials (i.e., polytetra?uo 
roethylene materials), nut shell pieces, seed shell pieces, 
cured resinous particulates comprising nut shell pieces, cured 
resinous particulates comprising seed shell pieces, fruit pit 
pieces, cured resinous particulates comprising fruit pit pieces, 
Wood, composite particulates, and combinations thereof. 
Composite particulates also may be used, Wherein suitable 
composite materials may comprise a binder and a ?ller mate 
rial Wherein suitable ?ller materials include silica, alumina, 
fumed carbon, carbon black, graphite, mica, titanium diox 
ide, meta-silicate, calcium silicate, kaolin, talc, Zirconia, 
boron, ?y ash, holloW glass microspheres, solid glass, ground 
nut/ seed shells or husks, saW dust, ground cellulose ?ber, and 
combinations thereof. The proppant particulates contained in 
the proppant slurries are generally of a siZe such that When the 
proppant particulates are consolidated together in a cured 
proppant pack, the proppant pack has substantial strength and 
rigidity and is permeable to at least the ?oW of production 
?uids. Proppant particulates includes in the proppant slurry 
may comprise particulates With a particle siZe in the range of 
about 100 mesh to 8 mesh. Proppant particulate siZes that are 
desirable for a particular application may vary based on a 
number of factors, such as formation properties, including 
permeability, the consolidation level of a rock formation, 
closure stress, and the like. It should be understood that the 
term “particulate,” as used in this disclosure, includes all 
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knoWn shapes of materials including substantially spherical 
materials, ?brous materials, polygonal materials (such as 
cubic materials) and mixtures thereof. 

In accordance With the present invention, the particulates 
(or some portion thereof) that are contained in a proppant 
slurry are coated With a resin. The term “coated” does not 
imply any particular degree of coverage of the proppant par 
ticulates With the resin. The proppant particulates may be 
coated by any suitable method as recognized by one skilled in 
the art With the bene?t of this disclosure. In some embodi 
ments, the resin-coated proppant comprises proppant that has 
been pre-coated by a commercial supplier. Suitable commer 
cially available resin-coated proppant materials include, but 
are not limited to, pre-cured resin-coated sand, curable resin 
coated sand, curable resin-coated ceramics, single-coat, dual 
coat, or multi-coat resin-coated sand, ceramic, or bauxite. 
Some examples available from Borden Chemical, Columbus, 
Ohio, are “XRTTM CERAMAX P,” “CERAMAX I,” 
“CERAMAX P,” “ACFRAC BLACK,” “ACFRAC CR,” 
“ACFRAC SBC,” “ACFRAC SC,” and “ACFRAC LTC.” 
Some examples available from Santrol, Fresno, Tex., are 
“HYPERPROP G2,” “DYNAPROP G2,” “MAGNAPROP 
G2,” “OPTIPROP G2,” “SUPER HS,” “SUPER DC,” 
“SUPER LC,” and “SUPER HT.” 

In place of pre-coated proppant particulates, certain 
embodiments use proppant particulates that are coated With a 
curable resin on-the-?y at the Well site. The term “on-the-?y” 
is used herein to mean that a ?oWing stream is continuously 
introduced into another ?oWing stream so that the streams are 
combine and mixed While continuing to ?oW as a single 
stream as part of the on-going treatment. Such mixing may 
also be described as “real time” mixing. According to the 
present invention, both Wet coating and dry coating are 
acceptable on-the-?y methods of coating the proppant With a 
curable resin. 
The resin on the resin-coated particulates may facilitate the 

adherence and/or consolidation of a plurality of particulates 
to form a solid mass, e.g., a proppant pack, after being placed 
in the Well bore and fractures. The resin may be formulated so 
as to consolidate and/or adhere the plurality of proppant par 
ticulates to one another immediately, or it may be formulated 
such that it becomes “activated” after a certain amount of time 
or When contacted With another substance, at Which point it 
becomes capable of consolidating and/or adhering the plural 
ity of particulates to one another. The resin-coated particu 
lates may be alloWed to consolidate or adhere to one another 
at any point after the ?uid comprising the particulates are 
introduced to the subterranean formation. 

Resins suitable for coating the proppant particulates in 
certain embodiments of the present invention may include 
any resin knoWn in the art that is capable of curing into a 
permeable, consolidated mass. Many such resins are com 
monly used in subterranean operations, and some suitable 
resins may include tWo component epoxy based resins, 
novolak resins, polyepoxide resins, phenol-aldehyde resins, 
urea-aldehyde resins, urethane resins, phenolic resins, furan 
resins, furan/furfuryl alcohol resins, phenolic/latex resins, 
phenol formaldehyde resins, polyester resins and hybrids and 
copolymers thereof, polyurethane resins and hybrids and 
copolymers thereof, acrylate resins, and mixtures thereof. 
One resin that may be used to coat the proppant particulates is 
the consolidation agent commercially available from Halli 
burton Energy Services, Inc. under the trade name EXPE 
DITETM. Some suitable resins, such as epoxy resins, may be 
cured With an internal catalyst or activator so that When 
pumped doWnhole, they may be cured using only time and/or 
temperature. Other suitable resins, such as furan resins may 
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require a time-delayed catalyst or an external catalyst to help 
activate the polymerization of the resins if the cure tempera 
ture is loW (e.g., less than 250° F.), but may cure under the 
effect of time and/ or temperature if the formation temperature 
is above about 250° F. By Way of further example, selection of 
a suitable resin may be affected by the temperature of the 
subterranean formation. For subterranean formations having 
a bottom hole static temperature (“BHST”) ranging from 
about 300° F. to about 600° F., a furan-based resin may be 
suitable. For subterranean formations having a BHST ranging 
from about 200° F. to about 400° F., either a phenolic-based 
resin or a one-component HT epoxy-based resin may be 
suitable. For subterranean formations having a BHST of at 
least about 175° F., a phenol/phenol formaldehyde/?lrfuryl 
alcohol resin also may be suitable. It is Within the ability of 
one skilled in the art, With the bene?t of this disclosure, to 
select a suitable resin for use in embodiments of the present 
invention and to determine Whether a catalyst is required to 
trigger curing. 

According to certain embodiments of the present inven 
tion, a proppant slurry that comprises resin-coated particu 
lates may be placed in a treatment interval of the Well bore so 
that the particulates ?ll (e.g., “pack off’) at least a portion of 
the outer annulus and the interior of the liner in the treatment 
interval. In exemplary embodiments, the proppant slurry is 
introduced after one or more perforations and/ or fractures are 
created or enhanced in the ?rst region. In some embodiments 
in Which there are fractures that extend from the Well bore 
Wall into the subterranean formation, the particulates may 
also ?ll at least some portion of one or more of the fractures. 
In accordance With certain embodiments of the present inven 
tion, the proppant slurry is placed in the Well bore so that the 
resin-coated particulates at least partially ?ll any open spaces 
in the region of the subterranean formation that is being 
treated, including the outer annulus, the inner diameter Well 
bore liner, and any fractures in the subterranean formation 
Which originate in the Wall of the Well bore. According to 
some embodiments, after the proppant slurry has been placed 
in a treatment interval, a cross section of the treatment interval 
and its fractures might shoW that all of the open spaces in the 
cross section are ?lled With particulates, as illustrated in FIG. 
2. 

According to some embodiments, after at least a portion of 
the liner and at least a portion of the outer annulus in a 
treatment interval are at least partially ?lled With particulates, 
the jetting tool is then moved uphole to a second treatment 
interval and the perforating, fracturing, and/or particulate 
?lling steps described above may be repeated. In some 
embodiments, the jetting tool may be continually moved 
uphole as the stimulation ?uid, optional fracturing ?uid, and/ 
or proppant slurries are placed in the Well bore. Optionally, 
the steps of perforating, optionally fracturing, and at least 
partially ?lling a treatment interval With resin-coated particu 
lates may subsequently be repeated in other uphole treatment 
intervals. In embodiments in Which multiple consecutive 
treatment intervals of the Well bore are treated and ?lled With 
resin-coated particulates, up to about a 30 foot longitudinal 
length of the Well bore may be ?lled With resin-coated par 
ticulates, both in the outer annular space and inside the liner, 
and optionally, in fractures that extend into the subterranean 
formation. 

In some embodiments, a drill bit may be introduced to the 
Well bore and used to drill the body of resin-coated particu 
lates located inside the liner. After the drilling step, other 
spaces in the treated region(s) of the Well bore may remain at 
least partially ?lled With resin-coated particulates. The resin 
coated particulates may, inter alia, serve as a permeable sub 
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stitute for cement, provide mechanical support along the 
length of the Well bore, prop open fractures, and/ or function 
as a ?lter to prevent formation ?nes from entering the Well 
bore With subsequently produced ?uids, thereby eliminating 
the need to install conventional sand control screens and 
perform sub sequent gravel packing treatments. According to 
some embodiments of the present invention, after a drill has 
been used to drill through a body of resin-coated particulates 
located inside the liner, a cross section of any of the treated 
regions of the subterranean formation might resemble the 
schematic draWing in FIG. 3. 
According to the methods of the present invention, after the 

resin-coated particulates contained in the proppant slurry are 
alloWed to ?ll any or all of the spaces of the treated intervals 
of the Well bore, the subterranean formation may be shut in for 
a period of time to alloW the resin to cure, thereby consoli 
dating proppant particulates that are in contactable proximity 
into one or more proppant packs. The period of time for Which 
the Well bore is shut in may depend on the time necessary for 
the resin to form the proppant packs, Which in turn may 
depend on the type of resin used and the bottomhole tempera 
ture of the Well. Generally, the resin utiliZed in the present 
invention are capable of creating proppant packs relatively 
quickly, so the shut-in time may range from about 1 hour to 
about 7 days. Determining the proper period of time to shut in 
the Well bore is Within the ability of one skilled in the art With 
the bene?t of this disclosure. 

In some embodiments, a stimulation ?uid, optional frac 
turing ?uid, and/ or proppant slurry used according to the 
methods of the current invention may further comprise any of 
a variety of Well knoWn additives. For example, one or more 
of these ?uids may comprise at least one additive selected 
from the group consisting of gelling agents, surfactants, 
breakers, buffers, a gas phase (if the fracturing ?uid is foamed 
or commingled), coupling agents, crosslinking agents, and 
the like. In some embodiments, these ?uids may also com 
prise an aqueous or non-aqueous base ?uid. Aqueous base 
?uids may comprise fresh Water, salt Water, brine, seaWater, 
or a combination thereof. Non-aqueous base ?uids may com 
prise one or more organic liquids, such as hydrocarbons (e. g., 
kerosene, xylene, toluene, or diesel), oils (e.g., mineral oils or 
synthetic oils), esters, and the like. 
The jetting tool utiliZed in some embodiments of the meth 

ods of the present invention may comprise any device that is 
capable of increasing or modifying the velocity and/ or direc 
tion of the ?oW of a ?uid into a subterranean formation from 
the velocity and/or direction of the ?oW of that ?uid doWn a 
Well bore. An example of a suitable jetting tool is described in 
Us. Pat. No. 5,765,642, the entirety of Which is hereby incor 
porated by reference. Another example of a suitable setting 
tool is shoWn in FIGS. 11A and 11B ofU.S. Pat. No. 7,225, 
869, the entirety of Which is hereby incorporated by refer 
ence. 

Brie?y, a suitable jetting tool is equipped With a one or 
more noZZles that are capable of jetting highly pressurized 
?uid out the jetting tool. In some embodiments, the jetting 
tool may be rotated, or axially moved, or rotated and axially 
moved during use, e.g., to cut slots or perforations into the 
liner and/or formation. Depending on the jetting tool used, 
using the jetting tool to introduce a ?uid into the subterranean 
formation may comprise, among other things, ?oWing ?uid 
through the conduit attached to the jetting tool, propelling the 
?uid through the jetting tool into the subterranean formation 
at a high rate or speed, propelling the ?uid into the subterra 
nean formation in a particular direction, and/or blocking a 
particular region in the subterranean formation so as to divert 
the ?oW of ?uid aWay from that region. 
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Another aspect of the present invention provides a method 
comprising providing a liner that comprises sliding sleeves 
and that is disposed Within a Well bore that penetrates a 
subterranean formation, such that the Well bore comprises an 
annular space betWeen the exterior surface of the liner and the 
Well bore Wall; shifting a sliding sleeve in a treatment interval 
of the Well bore into an open position so that the interior of the 
liner is in ?uid communication With the annular space 
through a ?rst set of ports in the liner; introducing a proppant 
slurry comprising a plurality of resin-coated particulates to 
the treatment interval of the Well bore; and alloWing the 
resin-coated particulates to ?ll at least a portion of the annular 
space in the treatment interval. 

In general, a liner equipped With sliding sleeves may be a 
liner that comprises ports that penetrate the Wall of the liner 
and sliding sleeves attached to the interior surface of the liner 
that may be shifted to cover or un-cover the ports in the liner. 
Typically, When a sliding sleeve is positioned so that a port in 
the liner is open (i.e., un-covered by the sliding sleeve), the 
interior of the liner is in ?uid communication With the outer 
annulus through the port. When a sliding sleeve is positioned 
so that a port in the liner is closed (i.e., covered by the sliding 
sleeve), the sliding sleeve creates a barrier to ?uid ?oW. 

In general, a liner equipped With sliding sleeves alloWs 
treatment ?uids to be introduced to speci?c regions of a Well 
bore by enabling selective opening of the ports in the regions 
Where the operator desires the treatment ?uids to be placed. 
For example, in some embodiments, a liner equipped With 
sliding sleeves comprises a ?rst sliding sleeve that may shift 
ably open and/or close a ?rst set of ports. Uphole from the ?rst 
sliding sleeve, the liner may comprise a second sliding sleeve 
that may shiftably open and/ or close a second set of ports. In 
general, both the ?rst and second sliding sleeves are initially 
in a closed position, so that both the ?rst and second set of 
ports are substantially blocked. Then the ?rst sliding sleeve is 
shifted into an open position, creating a ?oW path for a treat 
ment ?uid through the ?rst set of ports. Optionally, the ?rst 
sliding sleeve may then be closed, blocking the ?oW path 
through the ?rst set of ports, or the area doWnhole from the 
second sliding sleeve may be blocked through another means. 
The second sliding sleeve may then be shifted into an open 
position, creating a ?oW path for a treatment ?uid through the 
second set of ports. By ?rst opening sliding sleeves in the 
most doWnhole regions of the Well bore and then successively 
opening sliding sleeves in the more uphole regions of the Well 
bore, successive treatment intervals of the Well bore may be 
isolated for treatment With a treatment ?uid. 

According to some embodiments of the present invention 
in Which a liner equipped With sliding sleeves is used, a 
proppant slurry comprising a plurality of resin-coated par 
ticulates is introduced through a conduit disposed Within the 
liner, and at least some portion of the proppant slurry enters 
the outer annulus through an open port of the liner. The 
conduit may be, for example, coiled tubing. In some embodi 
ments, after the sliding sleeve in one treatment interval has 
been closed, proppant slurry remaining inside the liner may 
be removed by Way of a conduit, e. g., tubing, before a second 
set of sliding sleeves are opened, and the process of placing a 
proppant slurry comprising resin-coated proppant into the 
fractures and annulus of a next treatment interval is repeated. 

In some embodiments in Which a liner equipped With slid 
ing sleeves is used, one or more mechanical or sWellable 
packers may be positioned on either or both ends of the liner 
in order to provide a barrier betWeen an openhole section of 
the Well bore and a section of the Well bore that comprises a 
casing string. Mechanical and sWellable packers are Well 
knoWn, and a person of skill in the art Will be able to select a 
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12 
packer that is appropriate for a speci?c operation. In some 
embodiments, the use of a liner equipped With sliding sleeves 
may be preferred to the use of liner Which must be perforated 
With a stimulation ?uid and/or a jetting tool, because the use 
of a stimulation ?uid and/or a jetting tool might present the 
risk of undesirably fracturing a Water-bearing interval of the 
formation. In some embodiments, the use of a liner equipped 
With sliding sleeves might be preferred because, after intro 
ducing a ?uid comprising resin-coated particulates through 
ports in the liners, certain ports in the liner may be closed to 
the in?ux of Water from the formation by shifting the sliding 
sleeves to a closed position. 

Various types of liners equipped With sliding sleeves are 
knoWn in the art and are acceptable for use in the present 
invention. One variation that may exist among liners 
equipped With sliding sleeves that are suitable for use in the 
present invention is the mechanism utiliZed to apply the pres 
sure, Weight, or tension that shifts the sliding sleeves betWeen 
the closed and open positions. In some embodiments, liners 
equipped With sliding sleeves may comprise jets that are 
incorporated into the sleeve ports. These liners may be used in 
certain methods of the present invention, for example, in 
frac-packing applications. 

In some embodiments, the sliding sleeves of a liner may be 
opened through the use of a ball and baf?e system. For 
example, a ball and baf?e system may comprise a ?rst sliding 
sleeve that comprises a baf?e that extends into the interior of 
the liner. A ball of a certain siZe that is dropped into the liner 
Will catch on the baf?e of the ?rst sliding sleeve, pushing the 
?rst sliding sleeve so that it shifts in a doWnhole direction. 
Typically, this shifting moves the sliding sleeve into an open 
position, uncovering ports in the liner Which are upstream of 
the lodged ball. At that time, the ?oW path of least resistance 
for ?uids introduced into the liner is through the opened ?rst 
set of ports. Subsequently, a second ball may be dropped into 
liner. The second ball may be larger than the ?rst so that it 
catches on a smaller baf?e that is attached to a second sliding 
sleeve located uphole of the ?rst sliding sleeve. When the 
second ball catches on the smaller baf?e, it shifts the second 
sliding sleeve into an open position, uncovering a second set 
of ports. As a second treatment ?uid is introduced into the 
liner, the second treatment ?uid Will ?oW through the second 
set of ports, but Will not ?oW past the second ball and baf?e 
Which form a barrier in the liner. 

In some embodiments, the sliding sleeves may be opened 
through the use of pressure activated sliding sleeves. For 
example, a ?rst sliding sleeve may be held in a closed position 
by a ?rst shear pin that is designed to break at a certain 
pressure. When the pressure in the Well bore is increased to 
the breaking pressure of the ?rst shear pin, the ?rst shear pin 
breaks, and the ?rst sliding sleeve shifts into an open position, 
uncovering a ?rst set of ports in the liner. A second sliding 
sleeve Which is uphole of the ?rst sliding sleeve may be held 
in a closed position by a second shear pin designed to break at 
a higher pressure. When the pressure in the Well bore is 
increased to the breaking pressure of the second shear pin, the 
second shear pin breaks, and the second sliding sleeve shifts 
into an open position. 

In some embodiments, the sliding sleeves may be opened 
through the use of a hydraulic shifting tool attached to a pipe 
string or coiled tubing. A hydraulic shifting tool may com 
prise lugs. When hydraulic pressure is applied to the shifting 
tool, the lugs extend outWard into receptacles on a sliding 
sleeve. As the hydraulic pressure is maintained, the pipe 
string or coiled tubing to Which the hydraulic shifting tool is 
attached is moved along the longitudinal axis of the Well bore, 
and the lugs pull or push the sliding sleeves into an open or 
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closed position. After the desired shift is accomplished, the 
hydraulic pressure may be released. In other embodiments, 
the sliding sleeves may be opened through the use of hydrau 
lic lines that are run outside the liner to the surface. A hydrau 
lic line may be used to apply hydraulic pressure directly to a 
sliding sleeve, shifting it into an open or closed position. 

In certain embodiments in Which a liner equipped With 
sliding sleeves is used, after a region is ?ooded With a ?uid 
comprising resin-coated proppant particulates, the resin 
coated proppant particulates are alloWed to pack-off the outer 
annulus, and optionally, the interior of the Well bore liner 
across the ?rst region, and/or fractures that extend from the 
Well bore into the subterranean formation. In preferred 
embodiments, the resin-coated proppant particulates are 
alloWed to at least partially consolidate into a proppant pack, 
as previously described. In certain embodiments, after the 
resin-coated proppant particulates have ?lled the desired 
spaces in the Well bore, excess ?uid may be recovered. One 
method of recovering excess ?uid may involve Washing or 
reversing out the ?uid by circulating a ?uid, gas or foam into 
the Well bore. Another alternate method of recovering a prop 
pant slurry that comprises resin-coated particulates may 
involve pumping out the proppant slurry through a conduit, 
e.g., a coiled tubing conduit. These methods may be particu 
larly Well suited in certain embodiments of the present inven 
tion Wherein the Well bore is highly deviated or horizontal. 

Therefore, the present invention is Well adapted to attain 
the ends and advantages mentioned as Well as those that are 
inherent therein. The particular embodiments disclosed 
above are illustrative only, as the present invention may be 
modi?ed and practiced in different but equivalent manners 
apparent to those skilled in the art having the bene?t of the 
teachings herein. Furthermore, no limitations are intended to 
the details of construction or design herein shoWn, other than 
as described in the claims beloW. It is therefore evident that 
the particular illustrative embodiments disclosed above may 
be altered or modi?ed and all such variations are considered 
Within the scope and spirit of the present invention. All num 
bers and ranges disclosed above may vary by any amount 
(e.g., 1 percent, 2 percent, 5 percent, or, sometimes, 10 to 20 
percent). Whenever a numerical range, R, With a loWer limit, 
RL, and an upper limit, RU, is disclosed, any number falling 
Within the range is speci?cally disclosed. In particular, the 
folloWing numbers Within the range are speci?cally dis 
closed: RIRL+k*(RU-RL), Wherein k is a variable ranging 
from 1 percent to 100 percent With a 1 percent increment, i.e., 
k is 1 percent, 2 percent, 3 percent, 4 percent, 5 percent, . . . , 
50 percent, 51 percent, 52 percent, . . . , 95 percent, 96 percent, 

97 percent, 98 percent, 99 percent, or 100 percent. Moreover, 
any numerical range de?ned by tWo R numbers as de?ned in 
the above is also speci?cally disclosed. Moreover, the inde? 
nite articles “a” or “an”, as used in the claims, are de?ned 
herein to mean one or more than one of the element that it 

introduces. Also, the terms in the claims have their plain, 
ordinary meaning unless otherWise explicitly and clearly 
de?ned by the patentee. 

What is claimed is: 
1. A method comprising: 
(a) providing a liner disposed Within a Well bore that pen 

etrates a subterranean formation, such that the Well bore 
comprises an annular space betWeen the exterior surface 
of the liner and the Well bore Wall; 

(b) providing a jetting tool disposed Within the liner; 
(c) introducing a stimulation ?uid to a treatment interval of 

the Well bore via the jetting tool, such that the stimula 
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tion ?uid is introduced With suf?cient pressure to create 
or enhance a plurality of perforations in the liner in the 
treatment interval; 

(d) introducing a proppant slurry comprising a plurality of 
resin-coated particulates to the treatment interval of the 
Well bore; and 

(e) alloWing the resin-coated particulates to ?ll at least a 
portion of the liner in the treatment interval and at least 
a portion of the annular space in the treatment interval; 

further comprising moving the jetting tool uphole to a 
second treatment interval of the Well bore and repeating 
steps (c), (d), and (e) in the second treatment interval. 

2. The method of claim 1 further comprising using a drill 
bit to drill through at least a part of the mass of particulates 
located in the interior of the Well bore liner. 

3. The method of claim 1 Wherein the resin-coated particu 
lates are at least partially coated in a curable resin. 

4. The method of claim 3 further comprising alloWing the 
curable resin that coats the resin-coated particulates to form a 
proppant pack. 

5. The method of claim 1 Wherein the proppant slurry is 
placed in the treatment interval at a pressure su?icient to 
create or enhance at least one or more fractures in the subter 
ranean formation. 

6. The method of claim 1 Wherein the step of placing the 
proppant slurry in the treatment interval of the Well bore 
comprises introducing the proppant slurry to the treatment 
interval via an inner annulus betWeen the exterior surface of a 
conduit attached to the jetting tool and the interior surface of 
the liner. 

7. The method of claim 1 Wherein the proppant slurry 
comprises an annulus proppant slurry and a conduit proppant 
slurry, and Wherein the annulus proppant slurry is introduced 
to the treatment interval via an inner annulus betWeen the 
exterior surface of the jetting tool and the interior surface of 
the liner, and the conduit proppant slurry is introduced to the 
treatment interval via a conduit attached to the jetting tool. 

8. The method of claim 7 Wherein the conduit ?uid com 
prises resin-coated proppant particulates in an amount of 
from about 2 to about 4 pounds per gallon of conduit ?uid, and 
Wherein the annulus ?uid comprises proppant particulates in 
an amount from about 2 to about 8 pounds per gallon of 
annulus ?uid. 

9. The method of claim 1 Wherein the stimulation ?uid 
comprises abrasives. 

10. The method of claim 1 Wherein the Well bore liner is 
centraliZed With respect to the diameter of the Well bore. 

11. A method comprising: 
(a) providing a liner disposed Within a Well bore that pen 

etrates a subterranean formation, such that the Well bore 
comprises an annular space betWeen the exterior surface 
of the liner and the Well bore Wall; 

(b) providing a jetting tool disposed Within the liner; 
(c) introducing a stimulation ?uid to a treatment interval of 

the Well bore via the jetting tool, such that the stimula 
tion ?uid is introduced With suf?cient pressure to create 
or enhance a plurality of perforations in the liner in the 
treatment interval; 

(d) introducing a proppant slurry comprising a plurality of 
resin-coated particulates to the treatment interval of the 
Well bore; 

(e) alloWing the resin-coated particulates to ?ll at least a 
portion of the liner in the treatment interval and at least 
a portion of the annular space in the treatment interval; 

(f) alloWing the resin-coated proppant particulates in the 
interior of the liner to at least partially consolidate into a 
proppant pack; and 
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(g) using a drill bit to drill through the resin-coated prop 
pant particulates in the interior of the liner. 

12. The method of claim 11 Wherein the step of placing the 
proppant slurry in the treatment interval of the Well bore 
comprises introducing the proppant slurry to the treatment 
interval via an inner annulus betWeen the exterior surface of a 
conduit attached to the jetting tool and the interior surface of 
the liner. 

13. The method of claim 11 Wherein the proppant slurry 
comprises an annulus proppant slurry and a conduit proppant 
slurry, and Wherein the annulus proppant slurry is introduced 
to the treatment interval via an inner annulus betWeen the 
exterior surface of the jetting tool and the interior surface of 
the liner, and the conduit proppant slurry is introduced to the 
treatment interval via a conduit attached to the jetting tool. 

14. The method of claim 13 Wherein the conduit ?uid 
comprises resin-coated proppant particulates in an amount of 
from about 2 to about 4 pounds per gallon of conduit ?uid, and 
Wherein the annulus ?uid comprises proppant particulates in 
an amount from about 2 to about 8 pounds per gallon of 
annulus ?uid. 

15. The method of claim 11 Wherein the stimulation ?uid 
comprises abrasives. 

16. The method of claim 11 Wherein the Well bore liner is 
centraliZed With respect to the diameter of the Well bore. 

17. A method comprising: 
(a) providing a liner that comprises sliding sleeves and that 

is disposed Within a Well bore that penetrates a subter 
ranean formation, such that the Well bore comprises an 
annular space betWeen the exterior surface of the liner 
and the Well bore Wall; 
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(b) shifting a sliding sleeve in a treatment interval of the 

Well bore into an open position so that the interior of the 
liner is in ?uid communication With the annular space 
through a ?rst set of ports in the liner; 

(c) introducing a proppant slurry comprising a plurality of 
resin-coated particulates to the treatment interval of the 
Well bore; and 

(d) alloWing the resin-coated particulates to ?ll at least a 
portion of the liner in the treatment interval and at least 
a portion of the annular space in the treatment interval; 

further comprising, after alloWing the resin-coated particu 
lates to ?ll at least a portion of the liner in the treatment 
interval and at least a portion of the annular space in the 
treatment interval, shifting the sliding sleeve in the treat 
ment interval to a closed position and removing at least 
a portion of the resin-coated particulates in the liner via 
a conduit disposed in the liner. 

18. The method of claim 17 further comprising after 
removing at least a portion of the resin-coated particulates in 
the liner via a conduit disposed in the liner, shifting a sliding 
sleeve on the liner in a second treatment interval to an open 
position so that the interior of the liner is in ?uid communi 
cation With the annular space through a second set of ports in 
the liner, introducing a proppant slurry comprising a plurality 
of resin-coated particulates to the second treatment interval, 
and alloWing the resin-coated particulates to ?ll at least a 
portion of the liner in the treatment interval and at least a 
portion of the annular space in the treatment interval. 


